Obion, Spivak, etal 
1/11 703-413-3000 

295974US# number 
Sheet 1 of 1 1 



FIG.1 



71 

Pump light Source 
1480nm 



Output Port 81 



sr 




1/4 A 1/2 A 

DD 0a| 

6162 63 ISO 1/4 A 
PBS 64 65 

66 

WDM Coupler 

1 * ■ 

Corning Flexcore 1060 Fiber 
41 



DSF 21 




EDF11 



FIG.2 




-60 



1400 



1500 1600 
Wavelength [nm] 



1700 




71 

Pump light Source 
1480nm 



Obion, Spivak, et aJ 
2/11 703-413-3000 

295974US# number 
Sheet 2 of 1 1 



FIG.4 



Output Port 81 
1/4 A 1/2 A 



0 



HNL 
51 




Corning Flexcore 1060 Fiber 
41 



EOF 11 



FIG.5 




1000 1500 2000 



Wavelength [nm] 



FIG.6 

Output Port 81 



SMF 
33 



00 0bJ 

6162 63 ISO 1/4 A. 
PBS 64 65 

.66 
f WDM Coupler 

P* " 

Pump light Source Corning Flexcore 1060 Fiber 
1480nm 41 




DSF21 




EDF11 



Obion, Spivak, et al. 
703-413-3000 
295974US* number 
Sheet 3 of 1 1 



FIG.7 




C 



0 I 1 < i 1 1 i i . 1_ 

-40 -20 0 20 40 

Delay Time [ps] 



FIG.8 



71 

Pump light Source 
1480nm 



Output Port 




1/4 A. 



1/2 A ^ 



o „ o 



SMF 
33 



QO 0aD 

6162 63 ISO 1/4 A 
PBS 64 65 

66 

WDM Coupler 

T~"* ' 

Corning Flexcore 1060 Fiber 
41 



HNL 
51 



DSF21 




EDF 11 




Pump light Source Corning Flexcore 1060 Fiber 
1480nm 41 



Obion, Spivak, et al. 
703-413-3000 
295974US* number 
Sheet 4 of 1 1 



FIG. 10 



10 
10 3 

3" 10 2 
111 

10 1 
10° 



Instable Mode 



Single Pulse Mode 

. i , L_ 

I 2 3 





0.2 



0.4 0.6 
Distance 



0.8 




Obion, Spivak, et al 
703-413-3000 
5/11 295974US# number 
Sheet 5 of 1 1 



FIG.12 



3 

03 



> 0.5 



i 



0 I^FjiW 



~l r 



M ilil iik 



FIG. 13 



-400 -200 



Polarization 
Controlelr 



0 200 
Time [ns] 



400 



Polarization 
Polarizer Controlelr 



Isolator 



Light Output 



Light Coupler 
WDM Coupler 



Anomalous 
Dispersion Fiber 













Rare Earth doped 


Fiber 



(normal dispersion) 

Light Source 

For Rare Earth-doped Fiber 



FIG. 14 



Polarization 
Controlelr 



Light Output 



Polarization 
Controlelr 

























solator Polarization 



Beam Splitter 



WDM Coupler 



Anomalous 
Dispersion Fiber 



Rare Earth-doped Fiber 
(normal dispersion) 



Light Source 

For Rare Earth-doped Fiber 



FIG.15 



6/11 



Obion, Spivak, et al 
703-413-3000 
295974US0 number 
Sheet 6 of 1 1 



SMF 

2.7m 



PBS (Polarization Beam Splitter) 



A/4 



A/2 A/4 



DEF 

2.9m 



SMF 
0.15m 




SMF 

3.3m 



Pump light Source 1480nm 



FIG.16 



(a) (b) 




Wavelength [nm] Wavelength [nm] 



Obion, Spivak, et al. 
7/11 703-413-3000 

295974US # number 
Sheet 7 of 1 1 




Obion, Spivak, et al 
ft/11 703-4 13-3000 
8/11 295974US# number 

Sheet 8 of 1 1 



FIG. 18 



Polarization 
Controller 



Polarizer 



Polarization 
Controller 



Isolator 



Light Coupler 
WDM Coupler 



Anomalous 
Dispersion Fiber 



Light Output 



Ytterbium-doped Fiber 
(normal dispersion) 



Light Source 

For Ytterbium-doped Fiber 



FIG.19 



Polarization 
Controller 



Isolator 



Light Output 



Polarization 
Controller 



Polarization 
Beam Splitter 



Anomalous 



WDM Coupl 


er 


Dispersion Fiber 


f 















(normal dispersion) 
Light Source 

For Ytterbium-doped Fiber 



Obion, Spivak, et al 

9/11 703-413-3000 

295974US# number 
Sheet 9 of ll 



> 



§ 

O 



FIG.20 



41m 

17m 



S t 4.1m 



1.6m 



L=0m 1_0ps 



Time [10 psec/div.] 




Obion, Spivak, et al. 
10/11 703-413-3000 

295974US # number 
Sheet 10 of 11 



FIG.21 



41m 



> 



o 
o 



17m 



- 4.1m 



3 

■P 

o 



1.6m 



L=0m 



jL 



1 



10ps 



Time [10 psec/div.] 



I 1 

> 


: 41m 




1 dB/di 


: 17m 




<— > 
E 


i 4.1m 


ivt\ ; 


Spectn 


L 1.6m 






: L=0m 


A ! 



1000 1500 2000 



Wavelength [nm] 



FIG.22 



Incoherent Light Source 

(ASE light source, LED, Lignt Inte nsity 

superlummescent diode, etc.) Modulator 



Output 



Electric Oscillator 
(pulse generator) 



Obion, Spivak, et al. 
11/11 703-413-3000 

295974US# number 
Sheet 1 1 of 1 1 



FIG.23 



1.5 U m 

ASE Light Source 



EA Modulator ^ EDFA 



Comb Generator 

© — □ — o-j 

500MHz RF Amplifier 



H> 



Highly Nonlinear Fiber 
60m 

Q 



Input, 

33-ps ASE noiseburst 
Repetition frequency: 500 MHz 
Bandwidth: 19 nm 



To Spectrum analizer, 
Spectroscope 





